Aptamers are nucleic acid molecules which are in vitro selected to specifically bind to their molecular targets with high affinity. In this work, we demonstrate an innovative in vitro selection strategy for the efficient isolation of self-reporting aptamers (SRAs), which are capable of performing a biosensor function directly following isolation without the need for additional modification, optimization, or the use of DNA helper strands (Fig 1) . More specifically, these SRAs are capable of 1) specifically binding to their protein target, 2) undergoing conformational change triggered by this binding event, and 3) activating a DNA enzyme moiety within the aptamer structure to fluorescently report the target binding event. As a proof of concept, we demonstrate the isolation of SRAs that specifically recognize human a-thrombin with low nanomolar affinity, and which produce a strong fluorescent readout exclusively in response to specific target-binding events. Fig. 1 The function of the SRAs. Specific binding between the SRA probe and its target protein induces the release of the antisense strand that maintains the DNAzyme moiety in an inactive state. Once unmasked, the DNAzyme moiety is able to form an active G-quadruplex structure and, upon binding to NMM, emits an enhanced fluorescence signal to report the specific binding event.
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In order to generate the SRAs, we first designed a random DNA library consisting of ~10 14 unique molecules. Each molecule contains a central 18-base nucleotide sequence which folds into a G-quadruplex structure that acts as DNA enzyme in the presence of prophyrin. This domain was flanked by two 17-base nucleotide random sequence domains, each further flanked by two specific 20-base sequences for primer-binding sites for polymerase chain reaction. Fifteen rounds of selection were performed with this structured DNA library, and individual aptamer sequences were cloned from the resulting SRA pool (K d = 70 nM). Synthesized individual SRA sequences exhibited effective biosensor function with low nanomolar affinity for thrombin; when thrombin and NMM were added, antisense-hybridized SRA molecules emitted strong fluorescence that increased monotonically with increasing thrombin concentration (Fig 2) . In conclusion, we report here an innovative in vitro selection method to generate a new class of smart aptamers which explore the target binding-induced conformation change via a self-reporting behavior. 
